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(54) CLOCK SYNCHRONIZATION TYPE SEMICONDUCTOR 
STORAGE DEVICE AND ITS ACCESS METHOD 

(57)Abstract: 

PURPOSE: To eliminate the generation 
of the cycle, in which clock cycle 
synchronized data output does not take 
place, by controlling the selection order 
of a scramble means in accordance with 
data access starting addresses. 
CONSTITUTION: Block cell groups A 
and B of a memory cell section are 
accessed in accordance with a least 
significant bit value of a row address. 
Then, four bit data including a column 
address are read from accesses cell 
groups A or B, transferred to a RWD 
line 8, held, read for every two bits and 
stored in a register 3. At that time, which two bits are to be 
transferred is selected by scramblers 2a and 2b. Each scrambler is 
controlled by the control signal generated by a control circuit 1 
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based on the condition of least significant two bits of the column 
address which is updated for every two cycles and the data output 
condition of reading registers RO to R3. Then, by scanning the 
registers RO to R3 with a certain order, data are outputted at a' high 
speed. 
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[ftSftt#©«BK] 

mxmi] mmz&m-$nttm&e> 

vuyi?®no*M zivmz, mtttyyzr^mz io 
MttuiJz* <D*n?n\zm%.v>mj¥rm®&]izMf&7 

WE V vT. * £ <fc tfttgR t ©x-* ©<fc o JR t) £fr ^ tu 
A¥a<h^<=$J&sn. 

mmtrz toy? mm*mmm%m. 
m*m2] mxmi\z$m<D>?uy!7®MM¥mft 20 

Elt&BfCfc^T. 

ft 5 m 7© W yX * 7 □ y ? C #9J $ ntfc 0 , 
n = axm (m, n«IE©&&) «iWE7d y ^A^f 

-?7v-kz<DTz.tb\zMmisnT<z7 : -'?mzmL< 
mfeznr&o, WE^ny^^twa-tM^sicK 

striae □ y *flM»©a/Miffi©iM awcs-rawHiiT 

xafi, WE7£*X7 s -**illHE:7ny*#ettEl' 

*'J tftmiKDT-fTtr-kZZnstzib, —$.£$.0 
©7^Xx-*£-R$Wi;:g«U 

x * 9 > yju* aict o . imvvx* ©v»rn*>K w 

nK0f«©J»fcaiilW«C«9E7j'-bXx-^*»«S 
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WAITED. WEW^X^*<ttfflSBi©T-^©^>0 

©fc#©£S7Fi^xat#Ae>n-5#»;:iWEx?y>7 
ji^aoajuwatejjrfcoam-eajrr* C t&®mt 

[»*B5] W#«4lcE«©*ny?l^«¥£# 

WEWvX^^. XAffl©«*©V'^^i:aiAffl©a 
a©U5>a*i*&*MiU 

KrEfflAfflOW^^S, &*ata<Se©U-v>X?# ll => 
&Sm^-;Aoi^X*:fay£l£#§iJU n = ax 
m (m, nteIE©g&) SrlWET'ny^eT-^^ 
irx©fc©tclEi£SttT<ax-^»w$b<^£U 
«ME* n y *«^© aiM fcKx-^fttttl'y 

Kr-^»tt»fcWEX^5>^;i'WIIWcj;DME 

n y * H«aiMMMEie6a©7f -fexm 
[tt*^ 6 ] a$a 5 izmmo? u-y? ®MM*m& 

E1tS«©7^-feXAStC*J^T, 

we^ o y *'»4»©a/Mitt©*'f f;ncar*wmiT 

xaS, WE7d'irX5 i -^*ilE^ny^^5fiEW 
S©7^-feX*j*. 

C5sw©»«e»ittW] 

[0 0 0 1] 

**>©•?, tffcBafctty-^SWSfcAHia-rsJli 

aT«s*By?nfl9¥*fttta*J:tfto7*-fe;* 
jwsfca-r*. 

[0 0 0 2] 

[&*©&«] KWJC*#tt5/XxAtCtt«&$nSS* 
0ny£fcR«l/t, -?-©S#£ny?©l$}g#B©ii- 

*a#E«aaft«36Lfc «$i¥3-2 5535 

4) . *©*a#Ett«B©ftfP"CttfT©7FW^S4' 
ATj&»&x-*#ffl:&£ftS*T©x-*©ffla£fTfc> 
fc WiM 9)Vifi&tEVT»1t. Lfztf^T? D y * ICW 
ai/Ty-^HJASffoTViSafC. MZttft7\ t U 
X A 5 £ <t—9 ©ffl* Sn^^-f L- 
S^rt^^S. 5U7HWX©S^T? 1 &, 
?!J7HW7.5£^fc;^-&T7>yA7^-feXtt&« i &-frS 

[0 0 0 3] *«ft:^ : eU©^* , J-fe;U7l"f ©*^ 
tt. fflS © ^ * 'J tMMMTE h < E^J * *Xfcff 1 5«J t 
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•rfcfcfr7HUXJW»fcSn*4:. •rfcJMrTFI/*© 

fT&7£*xr*&»©i5iwa<&g<t2ms£«>»;:, * 
x-*©ui;&sn&wM^£i#«n5. #icdra jo 

MTttSf&^ff 7 F ^X©7^X©MKl2!&-f7''J? 1 
fln©l$l1IH2ft<fc<S>. 0 212. ±f2Ufcr-:?©tti* 

RE^"L" 0D*-f^Ot*Kff7HW^*-»A (C 
LK1) , mZ.\i J t<DD-'(i?)Vfrt>2-*)r'{9)]sWzfflm 

(CLK3) ff7HUX&#A^rtlC<tO^ ; EU-b;P 

SnsSTMU-'f frJkfl»«S^fftlC. WAtfJUT FV-X 
£4;t&&4-iM'?JH (CLK7) T^8BlHlKt©x 

^Ae>nfcfr7 FU-XlCJSbT^S. CtlttDRAMC 
fc^Ttt, ff7 FW-X;i>S©7i'-feX«-fe;i'T-*£-fe 
>XLt>X7>/l: ««rr * © KWIWdW** * *<> 
7 F V X iC*f T£ 7 £ -fe X 12 Z. O-fe >X 7 
nfcx-^^K*taL/T<-5^t^©-CJ±ilsM / >^^Bt 50 

/RES "L" CLT8i;fcftfT7 FU-X£R£U&« 
3\ <%$-C-b>X7>yiC«J$bT^fex-^S'J-fe-y 
hU Sffc*ff©x-^©-fe>XSff'5fc«)»C-fe>X» 
©^'J^v-^&St?**. ^©^U^V-^Sffo 
&«K-fe>XftfP*frV», Srfe^ix-^S-fe>X7> 
ytc^JfTSo d©frfclcm«3nsff©fc»©yu? 

<?±-T5o @BT*2$fffcfcfr7Fl'X!&<K£3n&lM 
(CLK1 2) frZ3lMt/)l' (CLK1 5) 

Tx-^iHA^tttr**. z.w\-e\t. mttunr f 

[0 0 0 4] 



ftK!¥8-2 3 5 8 5 5 

4 

[0005] m? f ux©^{kic»UT©T-^ 

ffittKgfcfel^Ttt (03#ffiD . Ett-feJU»3 2*^5 
-><J 7-JH'v'X* 3 7 £H£LT-?iJ#©x-*7MEl 

m^-r-sroic&gfciM *;n*m2?ij7 f uxstt«ic 

25JStii*fcV>. £©!!£•» ^ ; EU-fe;i/©SSji7^ 
•fe X ©*:& (C -> 'J T)VV -/X * 3 7 ©7 9±MfB\Z- 
^©BS^Tff^n. ^©Ui^X^ 3 7^©x-^-}gte 
iSOlKtC©*, fOUyX?3 7©7£-teX©$feS£& 

7)VV ! S7>i? 3 7©ty h#£W*l«*tr»K£*©?> 
^A7 $"fcXtt©<ftaW<fc < *-3 T U* ? H i fcfc*. 
[0 0 0 6] ±8eU£ft*©SI!i£$ 

&i-5&#K&3n& ! b©-e&?), -t©gw<fr££;r 

7 F WXS^H-TS C t fc J: 0 * a s^lM *;HcHM 

u&x-^m^frfcnft^iM ^;v©^s*< u 

7 F k X KBI b T fc. ffi# ffl © -> U 7 k >>X * ©fi 
3 fcft \Z* * 'J -fe/HWC ©x-^<B@ltCiir5l^ 

□ *I^JHS!©7£-fexa<Bjf&fc>'Xr ASg«-T5 

[0 0 0 7] 

ftf-Sfc*, *5!Bj©W*^llClBS©^D<>^^»!a 

^*-^wt#ffii-rsffi&©k> ? x3't, Wfa^^x^ 
sax ? 5 > ^;^acwe s>x ^ ©^n^nizBfjt© 

«ffTillHlWlzMfH7^-feX7 ; -^Sr^^-a:SMfflI& 
fT^X^^^y^-SdWIllKt, ^121^^X^*5*^ 

©fc*©5fe^7FVX*^^nSt8(li2X^7>^ 

[0 0 0 8] £6>l£, »*3S4Cffi«©i'Dy^ra»3i! 
^«frf21ig@©7i/-feX*telC*V^Tl2, ffM«fcE 

t ©x-^ 7 ^ -tx & ^ □ t> m^\z nn vxmn 
b, ^©w^x^rticKna^tut^twx-^7 
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w ma* \z mm 7 9 ± x 7 - * &&m? z & ©a w *f? 
■io^mz. MiMvyzr^mzimvvMQ)* 

;HH«¥RfcJ:0, 7*-*7*-fc*8M&©fc»©ife«7 
[0 0 0 9] ±Bl,)fc2Dy*roJWffl¥W*BttMI*J 

T. ffLT£7V7&*tUi:Jl'7*n"y^£©x-*# 
->'J7;H^v ? X^^e.tiJ*3nT^SM(C, $frb<7? 

zmzui?7>?<Dm!$M%<D-mmz5 : -j'z%ttiL. 

*■©!», ^AS.nfc^Fl'XfcftoTfta^&x-? 

7JL-Uv'X^©7^-bX)@tt^(C-^tUfc*Si8iiSfi 
flsfcfTfcK #oSfteW7FW0*©*WcM^**« 

[0 0 10] 

[56W©£«©»ffi] KT, *«W©**«*HHSJfl 

[0 0 11] Bltt. **WKJ:-6i'ny^R|J(IS|i|i» 50 
#E«aB©7ny*H"C**. WHK*V>T^*U-t 
;i/S8tt2o©^nyi7ai5»A*J;^Bt^n, £©7 

a ? 2 ©«$#©a#«, m Afi^n y * tararr s 7 f 

WX5 f --*fcl/TfT7Fl/'X©«T{fc£y h©**«fc 
S*Tff5. CO^OyftJUA, Bttff7KW^« 
^AStlS.*:. *©7F1^X©gTf££y hOttCMS 
lfc7ny*4:jl^79-fexnfl*£imu flOfcS 

«-?-©7o y **;i«*7**X»fm«tt»fc3tfT 
Klfp-rS. fl^LtfDRAMCtMffl^&l^Ctt, 7 40 
9H7.Wlft<Dm\ZW&?-t)V7 \"i ©7U 3-*-V1fi>B 

©7?-feX**MS&£ft-5£, te#©-fe;i/»Ttt7U5 1 ir 
-^^MS&UT^©7^-feX»C«AS. Sfc. 7?-feX 

^»©7^-feX»f^»iSr^U?1r-y*WlftUT7j' 
*^IMMWM«i«RT7*-tX»fli*||JM-«. 
[0 0 12] C©-t^»©lifPttSftSUTV»*©*«H 
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RE# "L" (CLK1, 7, 1 3, 2 

3) K-fe;H?#A, B, B, A©)ilC7^-feX^tl^i: 

Aj^d'-fcXttBKfcSIM'i'* (CLK 
1) (CLK3) »C, B\rA<D79* 

X»fP©f*«tttB (^x-y*««5 1) Jfcfc 
B*t7^-feX^ffi(CA5 (CLK 7) t 2 *M 9)V& 
(CLK 9) CAtt7^-bX»fm«t«ffi (^x«y*« 
«5 2) Kfc*. ^iCffttBa^-feX (CLK 13) 

Bta-r<7*-feX#8ltt88 (fiy*fg«5 
3) ICAO. 7^-feXKifP©W&ffofe^lC7i'-feX 

»fl5tt»fc&*. «Tra«&»f&Wr7 f wx t-t;npf 

©7*-fcX*mc<i:^-a§DjEStX£. 
[0 0 13] 7D-y^ft©7i'-feX^fett±iEI^Lfc 

*ssfj©ffitc^ic^T7^'tx^ i b#^e.n5. «*. 
«. 7dy*-fe;n¥A, Bicff7Fwx*«4Ae.nfc« 

£\ -5-©fT7FWXrt©7D5/i7S^ffl©t;^ F«IC# 
* L 7 d v 9 -fe JH¥A<7 9 ± X MfHMMttR $> ntf 
7?-feX»jf££PBS&L> Kl^^-feXlSftMK&fci&n 

«, 7*-fe;«j«tt«*e&ttntffcSfc^J:5fc7* 

•feX«Si«$n-5.Ki^^ff^5«(c-r^. W6, 7^-t 
Xtt«tt»lCTS&*fctt:/ny*a#UB©7 FU-Xt 
vhT^avftJMfSfifil/T. fMMKBKKjrr* 
fc»©*^fi^*-*A*. flitfDRAMOtMffl^ 

■fe;p»««a«sn*tr<7i'-fex»fp*H»u -# 
rk**?- Fi»*ia*?snT-t;vx-^©-fe>x*^ 

TflStftLfcttSl (B*WL-BttS7tttB> O^nyjr-t 

;n*#a#?£n, ao, *®a3MHwqn<!>7— K*ft 
a#*"at>©^*fttf*©7**x»#ttBa*n, r 
icaiRsn&y- F»teBT*-fe»'©a*?-e*ntf-?-© 

[0014] c©a^©-t;w©»fP«s*a%UTv»* 

©*«01 0»C^Sn-5^-f 5>^0r*-5. ^'J^-V- 
yfc»V»«**«^tt«lfl«^/REt9-f h-T*-7 
Jl/fl^/WEAWlC "L" tft*Jlttl/TV>*. H 
atttfi sjWiWM >?)W79-txmft<D*$ffi¥i 
«MW**l/T^*©ttH 1 »c^Lfc*»S0iJ©®^a:H 

ct?a&s. hi oomiffreaHioidiif&mKeM 

Hif/RE*J "L" ©•tM'^Jl'ft (CLKl, 7, 1 
7, 2 3) \Z±)mf)^A, B, B, A©«Slt7^irX$ 
ft*tLTH5. 01O©SIJfi0JB, 06©HSg{ajtl^ 

«c7^-fcx»ff©ipa«f«»mift»&-a-«fc»©x* 

m^©^-f 5 >^%SLT^-5. A*t7^-feX^MlCA 

(CLKl) fr$2lM9)l& (CLK3) 
IC, SiJfflim^/REt/WES' "L" izLXBOtim 

*atX7^-fexwfp©^««ffi ffi»*«ioio 

1) KttV»*. ^CB^7^-kXttfiglCAofc (CLK 

7) a^ny^-fe^*AS7^-t^»aM*a (?xy* 

««10 2) fcT5fc©. KM^/REt/WES 
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"L" if* (CLK9) . 'A\zmf7u»/ir±.)WB 
&7?-fex?-5;t©l;:, 7ay9-t)WB*:7ir±ZW 
ffittSB (fiy*Ml0 3) fcMflflW/REi/W 
E£ "L" (C-r-5 (CLK13) CtfcioTKSI" 

;i/ (clki 7) tasM/RE& "l" ictryn 

y*-fe;i/8B©72-feX8MP&H!i&?-S. £ITR*©» 

[00 15] EIliCMoT, 
»*»64*SnfcW7Hl'Xt^t», 0>J;t#4tryh© 

dln a, DLNb*^UTK*tasns. jine.©? 
-^tt2 try h^K*«snw5?x^K:caanTff 

icMSrwtg^jijy kuxot&2 try bovtmmmb 

^7>^7-2 a~2 d^ff5. 1/^^R0~R3A> 
f.©T-^(BAIil/^X^ R 0 ~R 3 SfcC-JfcOW* 

5. Cffll/^X^R 0~R 3©7i7irX)i««(C-!£ 
T. «fr^J7FkX^©ftj£U£7:7-t:Xte. Ui'X^R 
0 ~ R 3 MDr-?ilff-? £X;7 7 >7)VLTft 
S©7 KU-X*>Sx-*7£-feX£BliirelrS<fc3t;:U 

*«3ti'*M©*'efc**iM , i>Jv (ci©«^«2ij--f^ 
aan&x-^fiu try M*tt-e«asatt*&a. ->u 

7A-7f-feX©7FK**flstt. 5tJ7HU^©Tfi2tf 
y h#-€-©$fc«7 FWX#5 4 0©£T©ttS8£-igT 
Z&it&tZ, MfHiO, 1, 2, 3 ; 1, 2, 3, 
0:2, 3, 0, 1;3, 0, 1, 2fc£. 

[0016] »^ji*i)^(cMUTtt. x-^ta*©e 
«>K©#jBT#*.ntfjii<, «*a*i/yx^K*c- 

^©JiTx- 2 t?y h^X^7>^7- 
SriiLT-fc;Hf^5 ; -^Ste3ll/T^< i b©Tf*S. £ 
©B#-feJH¥A, B'\<D7?*Z°J&tMt4Vyh'3-0 

©softoiwct ttte&ffl L»^©*^ t mmr$> 

[0 0 17] *CH6*fflVJT. K*tab»^©«^© 

y h4tt^fc?H7FUXR:J:oTni*lc»>6Sn«4* 
7h (RABA1) *»6K*tUStl*5*-^tt, 365IJ(C 

esi$nT4*©RWD^8ic, ^©x-^**te2isn 

£irX3nT^-5l<"^Xy-R0~R 3-S>$fca7FW-X© 
7 5 -MfllSJft 1 *> 5 5843 ftfc«*|K«k o TSdffllS ft 
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ttVVT,* (RG1, RG2) 'st&jtSnS. 
*R 0~R 3 A^©x-^ta*tt-«©JiJ? : TWv ? X^ 
R 0 ~ R 3 £ 7 ^-feX-f-S £ <h \Z <fc o Tlffl»r£ < ff fcn 
•5. 0-Cfl-^««(CRO-Rl-R2-R3-RO-»- 

-5. Cl©illHlWI-7^-feX3nTV^U'v 5 X^R0~R 
3CX:?y>77-2 a, 2 b £ILTf-?«3 
nSfrttT&sa*, -o©k^X^ftlCx-^*^$ 
n-2>©Td©^©SSlCjS(Hl7^-feX©5feS7 FUX 

h\^-9*mjk^ft^r\zmo(0V^^ifi7i;± 

7>2ft*fr~v»i)ibzz\tff-?zz. *%mm-?\iuvz 

^ R 0 ~R 3 ©7^-feX© 2 iJ-'f ^;|/-ettS©4* y A 
fflx-^ai-fe^n y£]fc£ RWDH 8 (Cteii^nS t 
LT^-5o ii5t, ia6Ttt4*yA©S<h$0Al 
~A 5 £ 5oU^jSViTt^^**iinH^^ 'J©;M?£ 
fc±oT»t>T»oTt)a^©ttt>-65^»<&. X? 
7>?7-2 a~2d©a#«fc*tf&i:RWDiS8£l' 
a? S>X*RO~R3£©»ttH*fc£fimSfrr*J0«, *f 

[0 0 18] H7l«**ny*CLK©"!M2;WSK 
0 6lr^bfel/vX^R 0~R 3 ©S-SBSHCx-^jWE 

si$nTn<isns:*i/fct>©-rab-5. s*^ny^© 

4%±*t»3©flejCW'i?X3'R0~R3tt#fC-3t©)HJ? 
t?7*-feX£tlT^<. 1 iR3©7*-feX 

9MfrM9)V (flAtfCLKl, DLK3) l;*l>T7 
:7-teX©$fcg|7 Hl/X©^M*^t6t^S. HTKjST 
*fcJl©-y-f ^A-K*V»T«fP»^/CE* "L" £1/ 
TJ97HVX**0a*. «rfc!tt*a(7HWXtUTV> 
5. RWDttggtbT^LT*-5©S0^e3©RWD 
UlCx-^^yy^snT^SWfflS^UT^S. SiU 

^7Hwx*iia;«$nfc-y--f (clkd *&bb 

2^i;)V (CLK3) ^tjTffUV^x-^ttRWD 

FWX©tS:j£a<fcV>*§£ CLK7) IJRWD 

S&©7 H l/X|g^ f> 4*M 9MQZf"9 7rt$©# 
•»^-*«aftWfc7 h* kX&^4$-e-TSI)lWiC7 H 

[0 0 19] uyx^«52IWWt*UT»*©». -ttl 

•6n2j@©u->'x^*^ffl^$n^v^x3'#RG 1 1 

RG2'\©x-^fEjiS!W&^tTHT, "H" ©NfR 
Gl^, "L" ©B#RG 2^©x-*ci-HJ(8W'ea& 
^^X^tejM«8W©TlCttX^7>75-«ffi*^ 
UTafeS. iSf7HkX©l9:3£*^^faOX^y>7y- 
©R&ttfft*£tt«. rt«*^>^-T©7HW 
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